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Appendix A: Amino acids sequences of Dd5P1, Dd5P2, Dd5P3 and Dd5P4.




















































































Appendix B: Amino acids sequence alignment of the catalytic domains of inositol 5-phosphatases. First two letters indicate
the species: At, Arabidopsis thaliana ; Ce, Caenorhabditis elegans; Dd, Dictyostelium discoideum; Dm, Drosophila
melanogaster; Ec, Encephalitozoon cuniculi ; Hs, Homo sapiens; Sc, Saccharomyces cerevisiae; Sp, Schizosaccharomyces
pombe. Genebank entries: AtQ9SKB7, Q9SKB7; CeUnc26, Q9GT42; CeCAB02743 (Synaptojanin-like), CAB02743; Dd5P1,
pending; Dd5P2, pending; Dd5P3, pending; Dd5P4, pending;  DmO46094 (OCRL-like), O46094; DmQ9W296 (Synaptojanin-
like), Q9W296; EcCAD25856, CAD25856; HsTypeI, Q14642; HsSHIP2, O15357; HsOCRL, AAA59964; HsINPP5b, P32019;
ScINP52p, NP_014293; SpSyj, 1I9Y_A. Conserved regions are shown in black (100% conserved), gray with white letters (80-
100% conserved) or gray with black letters (60-80% conserved).
            1        *        20         *        40         *        60
Dd5P1       ISIFISTWNMGDAPP-----PINEGLLNSWIPKSKPY--------------------DLYVIG
Dd5P2       LSIFVGTWNCNAKRT---------QNLANWILTNSFAP-------------------DIIVLG
Dd5P3       RNVFVGTYNVGGVHS-------SYFDLVQWLRPDGANCPTP----------------DFYVLG
Dd5P4       MSIFLGTWNVNGKKP--------SESLDPWLKDPSMSLQP-----------------DIYAIG
HsTypeI     TAVLLVTANVGSLFD------DPENLQKNWLREFYQVVHTHKP--------------HFMALH
HsSHIP2     ISVFIGTWNMGSVPP--------PKNVTSWFTSKGLGKTLDEVTVTIPH--------DIYVFG
HsOCRL      FRFFVGTWNVNGQSP--------DSGLEPWLNCDPNPP-------------------DIYCIG
HsIPP5b     FRFFAGTYNVNGQSP--------KECLRLWLSNGIQAP-------------------DVYCVG
DmQ9W296    ARVAVGTYNVNGGKH--FRSIVFKDSLADWLLDCHALARSKALVDVNNPSENVDHPVDIYAIG
CeUnc26     IKIFVGTWNVNGGKNIHNVAFRNESSLSHWIFANSMTRLVSVEDEQLA---------DIVAIG
ScINP52p    INLFVGTFNVNGNSR--------RADLSKWLFPIGDKFKP-----------------DVVVLG
SpSyj       VKIFVASYNLNGCSA--------TTKLENWLFPENTPLA------------------DIYVVG
DmO46094    IIIYCATWNVNNKTC-----SDSNNPLRAWLACSEKPP-------------------DIYAIG
CeCAB02743  VKICVSTFNVNGRSP--------LSVFPTWFSQKPEDIA------------------EFYAVG
AtQ9SKB7    VKILIGTWNVGEGRA-------SRGALVSWLGSAVSDV-------------------GIVAIG
EcCAD25856  MLVTVLSWNVNNREG-----------VADTIS-------------------------RILGHG
                  *        80         *       100         *       120
Dd5P1       VQECEYTPLKSKHKQTQLNQPQQQPQPQPQQAQAQQQPQQQNQSQQQYSECQEDWFGTLSEHL
Dd5P2       LQEI------------------------VNMKAGAIVKATAADKQNNKENAYHPWKHDIEQTL
Dd5P3       LQEV--------------------------------VELTAGQILATDSSIGKQWEDAIERAL
Dd5P4       FQEL---------------------------------DLTAEALLLGDTTRSLPWEQHILNTL
HsTypeI     CQEF------------------------GGKNYEASMSHVDKFVKELLSSDAMKEYNRARVYL
HsSHIP2     TQEN------------SVG--------------------------------DREWLDLLRGGL
HsOCRL      FQEL---------------------------------DLSTEAFFYFESVKEQEWSMAVERGL
HsIPP5b     FQEL---------------------------------DLSKEAFFFHDTPKEEEWFKAVSEGL
DmQ9W296    FEEI--------------------------------VDLNASNIMAASTDNAKLWAEELQKTI
CeUnc26     VEEL--------------------------------VDLNASNMVKASTTNQRMWCESIRKTL
ScINP52p    LQEV--------------------------------IELTAGSILNADYTKSSFWETMVTDCL
SpSyj       FQEI--------------------------------VQLTPQQVISADPAKRREWESCVKRLL
DmO46094    LQEL-------------------------------DTPTKAMLNSTQVQAIEKQWIDKMMDSV
CeCAB02743  LQEM---------------------------------DLSVGTYIIDNTKKMEGWVDAIHCSL
AtQ9SKB7    LQEV------------------------DMGAGFLAMSTAKETVGVEGSAVGQWWLDAIGNAL
EcCAD25856  ESDM------------------------------------ILISLQEHFDFYSGVVRSVLKMY
               *       140         *       160         *       180
Dd5P1       ------GHDYYKVESTSLVKMRII-IFAKKQHYYKINYI--EKASIGTGIG------------
Dd5P2       S--LSSGGRYVKVMNKVLVGLMIL-VYVKEEHAPYISEVSG--AVVPCGMM------------
Dd5P3       P-KVSPNVKYIKLQSSQLVGLLMA-IYVREDAIHYFREVQI--QNVKCGMN------------
Dd5P4       Q------GDYVKLLSKQLVGILLC-VYVKKEHKPHIANVQS--DIAAVGIM------------
HsTypeI     DENYKSQEHFTALGSFYFLHESLKNIYQFDFKAKKYRKVAG-KEIYSDTLESTPMLEKEKFPQ
HsSHIP2     KELTD--LDYRPIAMQSLWNIKVA-VLVKPEHENRISHVST--SSVKTGIA------------
HsOCRL      H----SKAKYKKVQLVRLVGMMLL-IFARKDQCRYIRDIAT--ETVGTGIM------------
HsIPP5b     H----PDAKYAKVKLIRLVGIMLL-LYVKQEHAAYISEVEA--ETVGTGIM------------
DmQ9W296    S----RDNDYVLLTYQQLVGVCLY-IYIRPEHAPHIRDVAI--DCVKTGLG------------
CeUnc26     S----EKAPFVLIGSEQLVGVCLF-LFARPRVSPYLKDFAV--ASVKTGMG------------
ScINP52p    N---QYEEKYLLLRVEQMSSLLIL-FFARSDRAYNIKEVGG--STKKTGFG------------
SpSyj       NGKCTSGPGYVQLRSGQLVGTALM-IFCKESCLPSIKNVEG--TVKKTGLG------------
DmO46094    H----PDVEYEILMSHRLVATMLT-VIVRKQLRQHIIRCRP--KSVARGIF------------
CeCAB02743  P---GGRTQFNVVGSMRLVGIFVI-VFQAVNSKVRVSDVNV--KYVATGISVL----------
AtQ9SKB7    D----ERNTFERMGSRQLAGLLIS-LWVRKSIRTHVGDLDV--AAVPCGFG------------
EcCAD25856  P-------SYKMVSADRVLGLWSI-VLSKERHSTTVMKIGL--GFL--G--------------
            *       200         *       220         *       240         *
Dd5P1       -----NMYGNKGGTCISLSWWETSFCFMSSHFAAHQE--KIDQRNSNYKDIIKGIKIGN----
Dd5P2       -----GKIGNKGGLGVRFTLYKTGICFVNSHLAAGPSHEKMERRTQDYKKIQ-MMTFEN----
Dd5P3       -----GLAGNKGGIGVRLLFSDTSFTFVTAHFAAGQS--NVEDRISDFREIDSTLAFGR----
Dd5P4       -----GMMGNKGGVAIRFSFYNTTICILNSHLNAHMD--NVLRRNQDMKDISKNIKFIN----
HsTypeI     DYFPECKWSRKGFIRTRWCIADCAFDLVNIHLFHDAS---NLVAWETSPSVYSGIRHKA----
HsSHIP2     -----NTLGNKGAVGVSFMFNGTSFGFVNCHLTSGNE--KTARRNQNYLDILRLLSLGD----
HsOCRL      -----GKMGNKGGVAVRFVFHNTTFCIVNSHLAAHVE--DFERRNQDYKDICARMSFVV----
HsIPP5b     -----GRMGNKGGVAIRFQFHNTSICVVNSHLAAHIE--EYERRNQDYKDICSRMQFCQ----
DmQ9W296    -----GATGNKGACAIRFVLHGTSMCFVCAHFAAGQS--QVAERNADYAEITRKLAFPM----
CeUnc26     -----GATGNKGSVAFRIVVFSTSICFICSHFAAGQN--EIRDRNEDFATTLKKIRFPL----
ScINP52p    -----GITGNKGAVAIRFDYGATSFCFVNTHLSAGAS--NIDERRNDYNNIYRNITFPR----
SpSyj       -----GVSGNKGAVAIRFDYEDTGLCFITSHLAAGYT--NYDERDHDYRTIASGLRFRR----
DmO46094    -----NTLGNKGGVAISLQLNEGNICFVNSHLAAHMG--YVEERNQDYNAIVEGIRFDD----
CeCAB02743  ----VNKLGNKGGTAVSMKMNDTWVCFVNAHFAAGNN--ELERRNQDFRDIYNDMVFYP----
AtQ9SKB7    -----RAIGNKGGVGLRIRVYDRIMCFVNCHLAAHLE--AVTRRNADFNHIYRSMVFSKGQSV
EcCAD25856  -------FINKGACVTRISN---GVMFISCHLSAHQE--NSKKRQEEIRKVFECICDEE----
                 260         *       280         *       300         *
Dd5P1       --------------------------KELDILNQYNYVFWMGDLNYRIG--------------
Dd5P2       ----------------------------HLSMLDHECLIWFGDLNYRID--------------
Dd5P3       --------------------------QGQFKVSDSDYSFWLGDFNFRID--------------
Dd5P4       ---------------------ESSTDHSTINIFDHDQLFWIGDLNYRIP--------------
HsTypeI     --------------------LGYVLDRIIDQRFEKVSYFVFGDFNFRLDSKSVVETLCTKATM
HsSHIP2     -----------------------RQLNAFDISLRFTHLFWFGDLNYRLD--------------
HsOCRL      ----------------------PNQTLPQLNIMKHEVVIWLGDLNYRLC--------------
HsIPP5b     ----------------------PDPSLPPLTISNHDVILWLGDLNYRIE--------------
DmQ9W296    ----------------------------GRTLKSHDWVFWCGDFNYRID--------------
CeUnc26     ----------------------------GREIDSHDVIFWLGDFNYRIN--------------
ScINP52p    ----------------------------SKTIPHHDSLFWLGDLNYRIT--------------
SpSyj       ----------------------------GRSIFNHDYVVWFGDFNYRIS--------------
DmO46094    ----------------------------GRTISDHDHIFWVGDLNYRIQ--------------
CeCAB02743  -------------RSQQEGLRDRPLEVPIMCLYDHDVVFWFGDLNYRLN--------------
AtQ9SKB7    YTAAAAGASTSAQALKNNPNTNNSTEEEKSHLASADLVAFFGDFNYRLF--------------
EcCAD25856  ------------------------------SLKGIDTVVLAGDMNFRVS--------------
               320         *       340         *       360         *
Dd5P1       ---GGLFREEVLMHIKSKN---IRKLLQHDQLNQQRNQEKVFIGF------------------
Dd5P2       -----LPYSETKALIEQKN---WQKLQAHDQLNNERKAGKAFIGF------------------
Dd5P3       -----LPDEEIRRCVYDQQ---FPKLYNYDQLRKCMEAGRVFNGY------------------
Dd5P4       -----LPDNEVKEKIKKKD---FYNLFLVDQLNQQMKAGAVFEGF------------------
HsTypeI     QTVRAADTNEVVKLIFRES---DNDRKVMLQLEKKLFDYFNQEVFRDNNGTALLEFDKELSVF
HsSHIP2     -----MDIQEILNYISRKE---FEPLLRVDQLNLEREKHKVFLRF------------------
HsOCRL      ----MPDANEVKSLINKKD---LQRLLKFDQLNIQRTQKKAFVDF------------------
HsIPP5b     ----ELDVEKVKKLIEEKD---FQMLYAYDQLKIQVAAKTVFEGF------------------
DmQ9W296    -----MEKDELKECVRNGD---LSTVLEFDQLRKEQEAGNVFGEF------------------
CeUnc26     -----LSGDEVKNAVRNGD---YAKLVENDQLTQQKALGQTFVGF------------------
ScINP52p    -----LTNDEVRRELRAQKDGYIDRLLQYDQLTQEINEGVVFQGF------------------
SpSyj       -----LTYEEVVPCIAQGK---LSYLFEYDQLNKQMLTGKVFPFF------------------
DmO46094    ---EPPGQQRPGPLSDAQT---YELLLQYDQLRQEMRRGKCFEGY------------------
CeCAB02743  TDMYGISNDEVRRIASSDK---FADLLQHCQLREQMARGTVFKDF------------------
AtQ9SKB7    ----GITYDEARDFISHRS---FDWLREKDQLRQEMNEGKVFQGM------------------
EcCAD25856  ------------GVPRALD---YSRARPGDQCNEFR---RAYPTF------------------
            380         *       400         *       420         *       440
Dd5P1       ----KE-EPVGFLPTYKTL---RGVENQYTEEKQ-------RIPSWCDRILHKKLPYSHD---
Dd5P2       ----KE-ELTNFAPSYKYD---IGVNQYDTSEKN-------RTPSWCDRIIYRGES-------
Dd5P3       ----RE-ETIAFPPTYKYD---LNSTQYDTSQKQ-------RSPAWTDRIVWSNKVHHD----
Dd5P4       ----QE-PPISFAPTYKYD---AGTEEYDSSEKK-------RTPAWCDRILWKTHKKAEN---
HsTypeI     KDRLYE-LDISFPPSYPYS---EDARQGEQYMNT-------RCPAWCDRILMSPSAKELVLRS
HsSHIP2     ----SE-EEISFPPTYRYE---RGSRDTYAWHKQKPTGVRTNVPSWCDRILWKSYPETH----
HsOCRL      ----NE-GEIKFIPTYKYD---SKTDRWDSSGKC-------RVPAWCDRILWRGTN-------
HsIPP5b     ----TE-GELTFQPTYKYD---TGSDDWDTSEKC-------RAPAWCDRILWKGKN-------
DmQ9W296    ----LE-GEITFDPTYKYD---LFSDDYDTSEKQ-------RAPAWTDRVLWRRRKALAEGDF
CeUnc26     ----NE-GQLTFAPTYKYD---TFSDDYDTSEKC-------RAPAWTDRILWKDQRKKGK---
ScINP52p    ----KE-PTLQFRPTYKYD---YGTDNYDTSEKA-------RTPSWTDRIIYKGEN-------
SpSyj       ----SE-LPITFPPTYKFD---IGTDIYDTSDKH-------RVPAWTDRILYRGE--------
DmO46094    ----TE-GEIKFRPTYKYD---PGTDNYDSSEKQ-------RAPAYCDRVLWKGTR-------
CeCAB02743  ----EEPSTLPFRPTYKYD---CGTNTWDTSEKG-------RVPAWTDRILTFKKYPQVGLES
AtQ9SKB7    ----RE-ALITFPPTYKFEKNKPGLGGYDSGEKK-------RIPAWCDRVIYRDNQSISYTEC
EcCAD25856  ----LE-EVIRFGPTYKY------ITGTDELCRK-------RHPSWCDRVFVSSSCT------
                     *       460         *       480
Dd5P1       ----------IICLEYNS-ANRITTSDHVPVYGVYESYVRMPCSPNSS
Dd5P2       ----------LKQISYQ--RHELMESDHRPISAIFLLETKEYIHAESS
Dd5P3       ----------LRQLYYH--RQEILASDHRPVSSYFQLEVTKIDKDKER
Dd5P4       ----------VGILSYK--RAELISSDHRPVSASFVIKIKVVIPDSKN
HsTypeI     E-------SEEKVVTYDHIGPNVCMGDHKPVFLAFRIMPGAGKPHAHV
HsSHIP2     ----------IICNSYGC-TDDIVTSDHSPVFGTFEVGVTSQFISKKG
HsOCRL      ----------VNQLNYRS-HMELKTSDHKPVSALFHIGVKVVDERRYR
HsIPP5b     ----------ITQLSYQS-HMALKTSDHKPVSSVFDIGVRVVNDELYR
DmQ9W296    AASA---WNPGKLIHYG--RSELKQSDHRPVIAIIDAEIMEIDQQRRR
CeUnc26     ----------TQLLSYD--RSELKTSDHRPVGAVFKVETFKVGGRKCV
ScINP52p    ----------LHPLAYS--DAPLKISDHKPVYAAYRANVKFVDEKEKL
SpSyj       ----------LVPHSYQ--SVPLYYSDHRPIYATYEANIVKVDREKKK
DmO46094    ----------IEQLAYNS-IMEIRQSDHKPVYAVFQVKVKTRDEVKYK
CeCAB02743  I---------RPMVSIDT----ITISDHKPVRAMFNLKVKKINESGAN
AtQ9SKB7    SLKCPVV---SSTIMYEA-CMDVTESDHKPVRCKLHANIAHTDKSVRR
EcCAD25856  ----------CRFNTYSS-IHSVKISDHKPVVCIFEVDGKRTNRIAIP
Appendix C: Amino acids sequence alignment of RCC1 domains.  First two letters indicate the species: Dd, Dictyostelium
discoideum; Dm, Drosophila melanogaster; Hs, Homo sapiens; Sc, Saccharomyces cerevisiae; Sp, Schizosaccharomyces pombe.
Genebank entries: Dd5P2, pending; DmBj1, P25171; HsRCC1, CAA31182; ScPrp20, P21827; SpPim1, P28745. Conserved
regions are shown in black (100% conserved), gray with white letters (80-100% conserved) or gray with black letters (60-80%
conserved).
         1        *        20         *        40         *        60
HsRCC1   GLVLTLGQGDVGQLGLG----ENVMERKKPALVSIPED--VVQAEAGGMHTVCLSKSGQVYSFGCN
DmBj1    GNVLVCGNGDVGQLGLG----EDILERKRLSPVAGIPD--AVDISAGGMHNLVLTKSGDIYSFGCN
SpPim1   LNVYVFGSGSMNELGMG-EEEMDVVYRPRLNPILSTDKVGVVDLAVGGMHSAALLHDGRVYTWGVN
ScPrp20  LDIFCWGTGSMCELGLGPLAKNKEVKRPRLNPFLPRDEAKIISFAVGGMHTLALDEESNVWSWGCN
Dd5p2    DQLSMGPNHSAAIVNNECLMWGEVMGRKHTTLFKIVWKRRVVSVSCGFNHTLLLTSEYKIFSMGFN
            *        80         *       100         *       120         *
HsRCC1   DEGALGRDTSVEG---------------------SEMVPGKVE------LQE--KVVQVSAGDSHT
DmBj1    DEGALGRDTSEDG---------------------SESKPDLID------LPG--KALCISAGDSHS
SpPim1   DDYALGRLTKDQK--------DENGDKVDNDL--LEGTPSKVEG----ALSH-LRVTKVICSDNLT
ScPrp20  DVGALGRDTSNAKEQLKDMDADDSSDDEDGDLNELESTPAKIPRESFPPLAEGHKVVQLAATDNMS
Dd5p2    QTGQLGIENVVDS-----------------------AVPLPVDT-----LSK-FNVIKIKAGNNVS
              140         *       160         *       180         *
HsRCC1   AALTDDGRVFLWGSFRDNNGVIG---LLEPM---KKSMVPVQVQLDVP----------VVKVASGN
DmBj1    ACLLEDGRVFAWGSFRDSHGNMG---LTIDG---NK-RTPIDLMEGTV----------CCSIASGA
SpPim1   AAITDNGCCFTWGTFRCSDGVLG---YSDS----QKRTAEPTQMRLPE----------ICQLATGT
ScPrp20  CALFSNGEVYAWGTFRCNEGILG---FYQDKIKIQKTPWKVPTFSKYN----------IVQLAPGK
Dd5p2    AAITEAGDLYCWGS--SAYGQLGNGKMNAKLHSFTPTTILNPLIPDAEKDDPIYQNLQYTNICFGA
         200        *       220         *       240         *       260
HsRCC1   DHLVMLTADGDLYTLGCGEQGQLGRVPELFANRGGRQGLERLLVPKCVMLKSRGSRGHVR------
DmBj1    DHLVILTTAGKVFTVGCAEQGQLGRLSERSISGEGRRGKRDLLRPTQLIITRAKP-----------
SpPim1   DHIIALTTTGKVYTWGNGQQFQLGRR-------MLERRRLQGLTPQPLALKNIIS-----------
ScPrp20  DHILFLDEEGMVFAWGNGQQNQLGRK-------VMERFRLKTLDPRPFGLRHVKY-----------
Dd5p2    QHTIAISTTGAIFSWGSNQYGQLGLGHC---------NAKLVPVPIHLDNSFERRAGHINSLGEIV
              *       280         *       300         *       320         *
HsRCC1   ------------FQDAFCGAYFTFA-ISHEGHVYGFGLSNYHQLG-----TPGTESCFIPQNLTSF
DmBj1    ------------FEAIWATNYCTFMRESQTQVIWATGLNNFKQLAHE---TKGKEFALTPIKT---
SpPim1   ---------------VGAGSYHSFA-IDNKGRVYAWGLNITRQCGIEVEDEEEGAVITKPTLVDAL
ScPrp20  ---------------IASGENHCFA-LTKDNKLVSWGLNQFGQCGVS-EDVEDGALVTKPKRLALP
Dd5p2    TTDFTAKTIHRIVVDIACGNFHSAL-LTLEGDLFLWGSNQYGQLGQG-----DSLDQSVPKTVKGS
                340         *       360         *       380         *
HsRCC1   KNSTKSWVGFSGGQHHTVCMDSEGKAYSLGRAEYGRLGLGEGA------EE-------KSIPTLIS
DmBj1    --ELKDIRHIAGGQHHTVILTTDLKCSVVGRPEYGRLGLGDV-------KDV------VEKPTIVK
SpPim1   --EGYNVKSITGGEHHTLALLEDGRVLAWGRDDRHQLGIPDNALPETVVKDEKGNNYYLSTPTIIP
ScPrp20  --DNVVIRSIAAGEHHSLILSQDGDLYSCGRLDMFEVGIPKDNLPEYTYKDVHGKARAVPLPTKLN
Dd5p2    L-EFVKINRMALGNNHTILLTKEQDVFTFGSNEFYQLGHGSIG-----GKNR------LYFPTQIQ
          400         *       420         *       440         *       460
HsRCC1   RLPA--VSSVACGASVGYAVTKDGRVFAWGMGTNYQLGTGQ-DEDAWSPVEMMGKQLENRVVLSVS
DmBj1    KLTEK-IVSVGCGEVCSYAVTIDGKLYSWGSGVNNQLGVGD-GDDELEPIVVVSKNTQGKHMLLAS
SpPim1   GLTN--VIQVVCGTHHNLAVTSDGKVYSWGSAENYEVGQGDNDEDVAVPTLVRSKAIKEVAIRVAG
ScPrp20  NVPK--FKSVAAGSHHSVAVAQNGIAYSWGFGETYAVGLGPFEDDTEVPTRIKNTATQDHNIILVG
Dd5p2    KPKVMASDIFAAGDCSAYFVLDDSPVHLNLLGQH-QLLNGA-GGNGGGGGSSNNNNNLLNNYNNGL
HsRCC1   SGGQHTV
DmBj1    GGGQHAI
SpPim1   AGGQFSI
ScPrp20  CGGQFSV
Dd5p2    MGSTNKH
Appendix D: Amino acids sequence alignment of Sac1 domains. First two letters indicate the species: Dd, Dictyostelium
discoideum; Hs, Homo sapiens; Sc, Saccharomyces cerevisiae; Sp, Schizosaccharomyces pombe. Genebank entries: Dd5P3,
pending; HsSac1, NP_054735; HshSac2, NP_055752; ScINP52p, NP_014293; SpSyj, 1I9Y_A. Conserved regions are shown in
black (100% conserved), gray with white letters (80-100% conserved) or gray with black letters (60-80% conserved).
          1        *        20         *        40         *        60
HsSac1    -----MTGPIVYVQNADGIFFKLAEG----KGTNDAVIHLANQDQGVR--VLG----AEEFP-VQ
HshSac2   MELFQAKDHYILQQGERALWCSRRDGGLQLRPATDLLLAWNPICLGLVEGVIGKIQLHSDLP-WW
SpSyj     ------MQCLLR-EKPRSLALVNKDHALMFHSVPQNKNSLSVCVAEFTA--------LSEKPLEG
ScINP52p  ------MKILLSKQQTRKIAIVSETHGLVFRPINSKNSRRSTCAVELVP--------KAELNGNG
Dd5P3     -----MADNTFRIFITTQSFIIKRD-S--LHSKALVINRRDPSKIDIIQ--------PDQID-QS
              *        80         *       100         *       120         *
HsSac1    GEVVKIASLMGFIK-----LKLNRYAIIANTVEETG-----RFNGHVF-----------------
HmhSac2   LILIRQKALVGKLPGDHEVCKVTKIAVLSLSEMEPQDLELELCKKHHFGINKPEKIIPSPDDSKF
SPsyj     FRKISSHRIYGTLG-LIELEGSNFLCVISGASEVAR----VRDKERVFRIMEVCFYSV--NRSNW
ScINP52p  FRRLSNHEIYGFIG-LIEIEGLMFIATITGKSKVAQ----PIPNKTVNKIYAVDFFCL--NNSKW
Dd5P3Sac  LR--SERSVYCVLG-IFRLVNECYLVVVTESDIAAN----FQFQGQPNVIRKIRCT---------
                 140         *       160         *       180         *
HsSac1    ----YRVLQHS---------------IVSTKFNSRIDSEEAEYIK--------------LLELHL
HmhSac2   LLKTFTHIKSN-------------VSAPNKKKVKESKEKEKLERR----------LLEELLKMFM
SPsyj     ---DHIRQEN---------------YSPDIPDGYDTDTQGYDSYK-------YAAEPFSSLRKLL
ScINP52p  ---DFMDIDSSGYPIVTNDGDFAISSPPSISTHSSRSSLRSSSSRSLNAQEQAPKHPCHELRKLL
Dd5P3Sac  ---DFISFQTG-------------RGHISIGGGGGGGGSGNGESK-------EDDRPYVQVMNLL
            200         *       220         *       240         *       260
HsSac1    KNSTFYFS---YTYDLTNSLQRN---EKVGPAASWKTADERFFWNHYLTEDLRNFAHQ-----DP
HmhSac2   DSESFYYS---LTYDLTNSVQRQSTGERDG-RPLWQKVDDRFFWNKYMIQDLTEIGT-------P
SPsyj     TNGSFYFS---LDFDITTRLQLRT-SQTMTEP-QYDSMHTQFMWNEFMLRQLIKFRSHLNGDEKS
ScINP52p  SNGSFYYS---TDFDLTCTLQKR--GFTEHSL-SFDDFDREFMWNSFLMDEIITYRDRLDVTAKE
Dd5P3Sac  NSGHFYWTPPNSSFDITRTYQSQC-LEPKSDLPVWERVDKRFYWNKYLQKDFIAYR---------
                   *       280         *       300         *       320
HsSac1    RIDSFIQP--VIYGYAKTVDA-VLN------------ATP-------------IVLGLITRRSIF
HmhSac2   DVDFWIIP--MIQGFVQIEEL-VVNYTESSDDEKSSPETPPQESTCVDDIHPRFLVALISRRSRH
SPsyj     ALDGCRFFTCAIRGFASTEQF-KLG------------IQT-------------IRLSLISRLSSL
ScINP52p  LLDQRGFLTTVIRGFAETIFS-YIN------------RLK-------------VGLTIISRQSWK
Dd5P3Sac  LYD-WCFP--IIQGFVVSDHLGHIQ------------GKN-------------VVYTLISRRSRF
              *       340         *       360         *       380         *
HsSac1    RAGTRYFRRGVDKDGNVGNFNETEQILLAENPESEKIHVFSFLQTRGSVPIYWAEINNLKYKPNL
HmhSac2   RAGMRYKRRGVDKNGNVANYVETEQLIHVHN------HTLSFVQTRGSVPVFWSQVG-YRYNPRP
SPsyj     RAGTRFLSRGVDDDGNVANFVETETILDSSKY------CVSYCQVRGSIPIFWEQEGVQMFGQKI
ScINP52p  RAGTRFNARGIDDDGHVANFVETEMIMYSSQY------CYAFTQIRGSLPIFWEQD-TSLISPKI
Dd5P3Sac  RAGTRFVTRGIDDDGNVANFCESEQILSIESYG-----VLAFLQIRGSVPVFWNQSSPQMSDLKI
                 400         *       420         *       440         *
HsSac1    VLG------------------ENSLDATK-KHFDQQKELYGDNYLVNLVN-QKGHELPVKEGYES
HmhSac2   RLD----------------RSEKETVAYFCAHFEEQLNIYKKQVIINLVD-QAGREKIIGDAYLK
SPsyj     DIT----------------RSLEATRAAFEKHFTSLIEEYGPVHIINLLG-TGSGERSLSERLRQ
ScINP52p  QIT----------------RSVEATQPTFDEHFIRLFKKYGPVHIINLLS-TKSSEIQLSRRYKE
Dd5P3Sac  KMSNLSKIGKISKKKITIARNTQATTPAFQLHLKEQTKKYGNIVIVNLLSKLKSGECDLVNAYEE
            460         *       480         *       500         *       520
HsSac1    VVHALNDPKI----HYVYFDFHHECRKMQWHRVKLLIDHLEKLGLSNE----------DFFHKVI
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           1        *        20         *        40         *
Dd5P4      PKELWRIIDYIYYNGLKEEGLFIKSGVTKEMELIRDCLDTAEPFSSISFS-IHSMA
HsRhoGAP   PIVLRETVAYLQAHALTTEGIFRRSANTQVVREVQQKYNMGLPVDFDQYNELHLPA
HsPI3Kp85  PPLLIKLVEAIEKKGLECSTLYRTQSSSNLAE-LRQLLDCDTPSVDLEMIDVHVLA
DmRotund   PALIVHCVTEIEARGLQQEGLYRVSSTREKCKRLRRKLLRGKSTPHLGNKDTHTLC
             60         *        80         *       100         *
Dd5P4      ETLIRFLESLVEPVIPFNMYQQALDASSS----    PLHSCKTLVSHLPSVNYNV
HsRhoGAP   VILKTFLRELPEPLLTFDLYPHVVGFLNID-ESQRVPATLQV---LQTLPEENYQV
HsPI3Kp85  DAFKRYLLDLPNPVIP--A---------------------AVYSEMISLAPEVQSS
DmRotund   CCVKDFLRQLVHPLIP--IY-HRRDFEEATRHEDRLAVEMAVYLAVLELHQAHRDT
                120         *       140         *       160
Dd5P4      FFYLISFLIETLSNQKENDLKPDQLAIIFSTVLLRPSP------------------
HsRhoGAP   LRFLTAFLVQISAHSDQNKMTNTNLAVVFGPNLLWAKDAAIT--------LKAINP
HsPI3Kp85  EEYIQLL-KKL-IRSPSI------------PHQYW---LTLQYL------LKHFFK
DmRotund   LAYLMLHWQKI-AESPAVRMTVNNLAVIFAPTLFGDLDLTLENVVTWQRVLKVLLL
            *       180         *       200         *       220
Dd5P4      ---------------PSPLSP-------FPPDATTVKKKADL--------ILHFLI
HsRhoGAP   I-NTFTKFLLDHQ------------GELFPSPD-----------------------
HsPI3Kp85  LSQTSSKNLLNARVLSEIFSPML-F--RFSAASSDNTENL--------IKVIEILI
DmRotund   MPAGFWSQFLEVHPLPTSLGSTYDFEDRYNHRHWDSSSNLGWSSVKTYFRSMVNLS
                *
Dd5P4      SKDLIN
HsRhoGAP   PSGL--
HsPI3Kp85  STEW--
DmRotund   STHL--
HmhSac2   QVLLFNNSHL----TYVSFDFHEHCRGMKFENVQTLTDAIYDIIL-------------DMKWCWV
SPsyj     HIQLSPEKDL---IHLTEFDYHSQIR--SFEDANKIRPMIYSDAETFG------------FY-FE
ScINP52p  QLKNSEKMKIGRDVFLTSFDFHRETSQDGFAAASRIIPKIRNTILDAG------------YFSYD
Dd5P3Sac  QIRILRSPQV----FYNHFDLNEQTKGNRMDPLDSLINYIDNQSISGGGGTTGGVSEKIVGYFFQ
                   *       540         *       560         *       580
HsSac1    DSNGNTVEIVNEQHSVVRTNCMDCLDRTNVVQSVLAQWVLQKEFESADVVATGSTWEDNAPLLTS
HmhSac2   DEAG----VICKQEGIFRVNCMDCLDRTNVVQAAIARVVMEQQLKKLGVMPPEQPLP--VKCNRI
SPsyj     NNEG---QSIVVQDGVFRTNCLDCLDRTNVIQNLVSRVFLEQVMIYTRQNAGYDFW-------QV
ScINP52p  VKEG---RLISEQDGVFRTNCLDCLDRTNLIQQTISLAVFKLFLEDFRLVKPSSFIDDN-EFVQK
Dd5P3Sac  NSNG---QIISKQNGIIRTNCKDCLDRTNIVQSRVSWVLFESQLRKLGLFRGHDSIGSYPRVSQT
              *       600         *       620         *       640         *
HsSac1    YQNLWADNADAVSVAYSGTGALKTDFTRTGKRTRLGAFNDFLNSASRYYQNNWTDGPRQDSYDLF
HmhSac2   YQIMWANNGDSISRQYAGTAALKGDFTRTGERKLAGVMKDGVNSANRYYLNRFKDAYRQAVIDLM
SPsyj     HSTIWANNGDALARIYTGTGALKSSFTRKGKLSIAGALNDLSKSVGRMYINNFQDKGRQETIDLL
ScINP52p  VNALWADNGDQISQIYTGTNALKSSYSRKGKMSFSGALSDATKSVSRMYINNFVDKGKQQNIDTL
Dd5P3Sac  LKTTWADNGDALSIQYAGSGSLKSTLTREGDYGIMGMLADGKKTMTRFYINNFEDPGRQDVLDLL
HsSac1    LG
HmhSac2   QG
SPsyj     LG
ScINP52p  LG
Dd5P3Sac  LG
Appendix E: Primers mentioned in Materials and Methods
1OES2 AATTAGGATCCAAAAATGTTAATAGTTTTTAGAAGGAG
1OER1 TTTATAAGATCTTTACTCCTCATTGTCAACCATATC
2OES1 TTATAGGATCCAAAAATGAATGGATTAATGGGTAG
2OER1 TTATAAGATCTTTAAACTGGAGAGAAATGATGAG
4OES1 AATTAGGATCCAAAAATGGGTGATATTCAAAATACAG
4OER1 ATATAAGATCTTTAATCTGGCATACTACTATTCTC
5OES2 TTATACTCGAGAAAAATGAATGGTAGTGGTCATGATG
5OER2 ATATTCTGCAGTTAAAGATTATTGGTACTTTGAGAGG
5P2S1 TGATGAATTCAGTAAAAGCAACAGCAGCC
5P2R1 ACAATCTAGAGCTTTCGTTTCAGAGTAAGG
5P5S1 ATTGCTGCAGAATCATCACAATTGGTAGG
5P5R1 TGTTACTAGTAACCATTGAACACTCTACG
5P4S1 CATCTCTAGAGCTGGAGCAGTATTTGAAGG
5P4R1 CACAACTAGTTTGTTTCATCTAGCTTTGG
6BIr TTACTCTTTATATGCATTAGCACC
6BIf ATACATCGATGAGAAGCAACG
OE4GAPs1 AATTAGGATCCAAAAATGTCAACAAATGAATCAATGGATG
